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Current Status of the
Treatment of Syphilis
ELIZABETH BARRETT-CONNOR, MD, La Jolla, California

Penicillin remains the treatment of choice for syphilis, with sustained low blood
levels curing virtually all patients having early syphilis and halting disease pro-
gression in most patients with symptomatic syphilis. Tetracycline, erythromy-
cin or cephalothin yields similar cure rates for patients with early syphilis who
are allergic to penicillin. The efficacy of non-penicillin regimens for the treat-
ment of late syphilis is uncertain. Results of Venereal Disease Research Labo-
ratory (VDRL) or other reagin tests should become negative or remain at very
low titer following adequate therapy, although results of Treponema pallidum
immobilization (TPI) and fluorescent treponemal antibody-absorbed (FTA-
ABS) tests often remain positive.

PENICILLIN, introduced for the treatment of
syphilis in 1943,1 is the drug of choice for the
treatment of all stages of the disease. Treponema
pallidum is one of the most penicillin-sensitive
micro-organisms known and all available evidence
suggests that its original sensitivity has not dimin-
ished.
A penicillin blood level of 0.03 units per ml is

at least ten times that required for experimental
inhibition of T. pallidum. The longer the duration
of infection, the longer the therapy needed for
cure.3 In very early syphilis, when there are few
organisms, transient penicillinemia may be cura-
tive. It has recently been shown that a single dose
of 2.4 million units of aqueous procaine penicillin
G, which produces a blood level greater than 0.03
units per ml for 24 hours, cures incubating sero-
negative syphilis.4 A penicillin level of 0.03 units
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per ml must be sustained for seven to ten days to
cure primary and secondary syphilis, while three
to four weeks is required for patients with tertiary
syphilis.5

Because of the necessity for relatively low but
sustained penicillinemia, the development of long-
acting preparations greatly simplified the treatment
of syphilis. A 300,000 unit dose of benzathine
penicillin G (Bicillin@) gives 0.03 units per ml
blood levels for seven days and the 2.4 million unit
dose gives these blood levels for three to four
weeks. It is therefore possible to treat primary
and secondary syphilis with a single injection of 2.4
million units of Bicillin, which is the recommended
therapy for primary and secondary syphilis in the
United States. In latent syphilis when no spinal
fluid examination is done and in tertiary syphilis,
a total dose of 9 million units of Bicillin divided
over a three-week period is recommended. Any
penicillin which produces comparable blood levels
of comparable duration can be used. There is no
evidence that increasing the dose or duration of
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penicillin therapy above these recommendations
improves clinical or serological results.5

Recent advances in the treatment of syphilis
include the first comprehensive review of the long-
term effects of penicillin therapy, and further
evaluations of alternate therapy for syphilis in pa-
tients allergic to penicillin. New serologic tests
which facilitate diagnosis will not be considered
here.

Long-term Results of Penicillin Therapy
For an excellent review of the long-term results

of penicillin therapy, the reader is referred to a
recent supplement of the Bulletin of the World
Health Organization published in 1972.5 In this
series, collected from the published literature, 97
percent of 1,381 persons with seronegative pri-
mary syphilis were clinically well and serologically
negative two to ten years after treatment. The 3
percent "failures" were considered to have been
reinfected. Among 1,030 persons with primary
seroreactive syphilis, 93 to 100 percent became
serologically non-reactive as determined by lip-
oidal antigen tests. Most or all of the failures were
again believed to be due to reinfection. Although
reagin tests nearly always reverted to negative,
approximately 30 percent of the patients studied
retained positive Treponema pallidum immobili-
zation (TPI) after nine years. Similar results were
found in 783 patients with secondary syphilis:
over 98 percent became seronegative to reagin
tests, but nearly 40 percent had persistently posi-
tive TPI tests. Most of an additional 2,458 patients
with early or early latent syphilis became sero-
logically nonreactive to reagin tests within ten
months, and all did so within two years, but only
50 to 70 percent reverted to TPi nonreactivity
within the observation period.8 The absence of a
wave of late syphilis following the peak of infec-
tious syphilis occurring during World War II is
attributed to the use of penicillin.

The treatment of late latent syphilis appears to
be curative although reagin nonreactivity five years
after treatment occurs in only 20 to 30 percent
of cases, a result comparable with the sponta-
neous seroconversion achieved in Oslo patients
without treatment.9 Few become nonreactive to
TPI tests.'0 In the 469 reported cases of late latent
syphilis followed for up to 12 years after treatment
with 5 to 15 million units of penicillin, no pro-
gression of late latent to late symptomatic syphilis
was documented.5 Further, late symptomatic syph-

ilis has not been reported in any patient who re-
ceived adequate penicillin therapy before the
development of symptomatic syphilis.
The benefit of treatment in patients with estab-

lished cardiovascular syphilis is difficult to ascer-
tain both because the prognosis depends on the
extent of tissue damage at the beginning of treat-
ment" and some patients remain asymptomatic
and survive to old age without treatment.12 Never-
theless, most of the 1,168 patients with cardio-
vascular syphilis reported by 13 investigators were
said to have had reduced symptoms or prolonga-
tion of life or both.5 Although aortic regurgitation
may first appear after completion of treatment,
data are insufficient to attribute this progression
to penicillin therapy (therapeutic paradox) or its
failure.'3

Similarly, the benefit of treatment for sympto-
matic neurosyphilis varies with the amount of dis-
ease at the onset of therapy. Most of the 6,902
patients followed for up to 12 years were said to
show clinical improvement and a return to or
toward normal in the cerebrospinal fluid.5 How-
ever, Wilner and Brody13 reported that in 25 of
64 patients with general paresis surviving at least
ten years after penicillin therapy, new neurologic
signs developed. Efficacy is better documented in
the treatment of primary optic atrophy, which in-
variably progresses to blindness without treat-
ment.8 Although therapy does not reverse changes
that have already occurred, early treatment may
halt progression and preserve vision in at least
50 percent of cases.5

Less than 30 percent of the 8,189 patients with
late symptomatic syphilis became seronegative by
reagin tests five years after treatment.5 Most had
persistently positive TPI tests. The ability of the
host to immobilize treponemes could reflect con-
tinued antigenic stimulus by persistent spirochetes.
The finding of treponemes in the eyes, brains and
lymph nodes of patients treated with penicillin is
of great interest but it is as yet without proven
clinical significance.15"'7

Penicillin treatment of the mother earlier than
the fourth month of pregnancy prevents congenital
syphilis. Later treatment of the mother-actually
transplacental treatment of the child-usually
prevents congenital syphilis. A most striking
failure was the recently reported fatal case in an
infant whose mother was treated with penicillin
before delivery and who also received massive
doses of penicillin after birth.'8 There was no
experimental evidence that the treponeme in this
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case was resistant to penicillin, and the reason for
the treatment failure is unknown.

In congenital syphilis of less than two years'
duration, penicillin treatment results in clinical
and serological cure in almost all cases, although
the conversion to seronegativity may take at least
six months.5 Treatment given for congenital syph-
ilis of more than two years' duration probably
prevents later sequelae but the rate of seronega-
tivity is much lower.

The only documented complication of penicillin
therapy of syphilis in non-allergic patients is the
Jarisch-Herxheimer reaction. This febrile reaction
occurs in 50 to 95 percent of patients treated for
primary or secondary syphilis, and is seen in early
seronegative syphilis as well.5'0"19"10 The reaction
does not appear to be dose-related and there is no
evidence that starting with small doses of penicillin
or giving bismuth beforehand reduces the fre-
quency of reactions.19 The Herxheimer reaction is
rare in patients with late symptomatic syphilis,20
but it is here that it is most feared. Aortitis as a
complication of therapy is frequently alluded to
in the literature, although only seven "fatal Herx-
heimer reactions" were included in 1,168 patients
treated for cardiovascular syphilis.5 It is difficult
to assess the role of treatment in this outcome be-
cause sudden deaths occur without therapy and
narrowing of the orifice of the coronary arteries has
been reported in at least 25 percent of cases in
which autopsy was done.21 Data are inconclusive
regarding corticosteroid prophylaxis of Herxhei-
mer reaction during the treatment of late sympto-
matic syphilis, but many venerologists recommend
that steroids be given with antibiotics to patients
who have optic or auditory disease.

Alternate Therapy
The incidence of penicillin allergy as reported

in venereal disease clinics has not changed in the
past 20 years in the United States.2 Although such
reactions are rarely fatal, a history of a penicillin
reaction is nearly always a contraindication to the
use of the drug for the treatment of syphilis. The
efficacy of other antibiotics for treatment of in-
fectious syphilis is relatively well documented,
but there is less information about chemotherapy
of late syphilis with drugs other than penicillin.23

The largest single experience has been with
chloramphenicol. As reported by the World Health
Organization group, 286 patients with early syph-
ilis received from 10 to 48 grams over a period of
six to thirty-six days; 197 became serologically

negative within two years and another 18 had
reductions in reagin titer.5 Only nine patients (3
percent) were considered to have had treatment
failure. None of nine pregnant patients treated
with 20 grams of chloramphenicol over a period
of ten days delivered syphilitic babies. In another
study 15 patients, five of them pregnant, were
cured of early syphilis following 60 mg of chlor-
amphenicol per kilogram of body weight for six
to eight days.24 Dark-field negativity and sero-
logic conversion may not be as ptompt as that
seen with penicillin but the final results appear to
be comparable. The risk of chloramphenicol-
associated aplastic anemia precludes its use for
the treatment of syphilis except in unusual cases.

Erythromycin is also effective treatment for
early syphilis. A study by the United States De-
partment of Health, Education, and Welfare
showed that 15 to 20 grams of erythromycin
estolate given over ten days failed in 9.2 percent
of 261 patients with seronegative primary syphilis
and in 4.4 percent of 224 patients with serore-
active secondary syphilis.25 (The higher failure
rate in seronegative syphilis may be explained by
reinfection.) Erythromycin estolate does cause
occasional hepatotoxicity in adults. Erythromycin
base is unassociated with hepatotoxicity but affords
lower blood levels. According to Schroeter et al,26
a 12-month failure rate of 26.8 percent followed
the 20 gram schedule. By increasing the dose to
30 grams over the ten-day period, the failure rate
at 12 months was reduced to 10.9 percent. Dose
efficacy may be related to the weight of the patient,
as no definite relapses were noted following the
20 gram dose in 34 patients whose average weight
was 120 pounds.27 Although erythromycin crosses
the placental barrier poorly, it has been used
successfully for the treatment of pregnant patients
with syphilis.2' Failures have been reported, how-
ever, the best documented case being that of
South et al,28 who reported fatal congenital syph-
ilis in an infant whose mother was treated with
15 grams of erythromycin estolate given over a
ten-day period two months before delivery.

The treatment of early syphilis with the tetracy-
clines was reviewed by the wio group: 163 pa-
tients were treated with chlortetracycline, oxytetra-
cycline or tetracycline in doses of from 4 to 70
grams given over periods of seven to twenty-one
days.5 All of the treatment failures occurred in
one group of 101 patients receiving 70 grams of
chlortetracycline over 11 days.29 Some of the fail-
ures may have been due to variation in drug
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potency, as the study was done early in the com-
mercial development of the agent. Other failures
were possibly due to the conditions of a concomit-
ant study, apparently in the same patients, demon-
strating reduced blood levels when the antibiotic
was taken with milk or aluminum-hydroxide-gel.
In a more recent study, 30 grams of tetracycline
given over a ten-day period cured 90.8 percent of
patients with early syphilis.26 At 24 months, the
proportion of cases in which retreatment was
necessary (12.7 percent) was not significantly
different from that following penicillin (10.7 per-
cent). Most of patients retreated were believed to
have reinfection. Moderate to severe gastrointesti-
nal side-effects of tetracycline occurred in 2.3
percent of patients, compared with 11 percent of
those treated with erythromycin. Tetracycline is
probably the best alternative to penicillin for the
treatment of infectious syphilis. At least ten cases
in which pregnant women delivered normal babies
following tetracycline treatment have been re-
ported,24-2i9 and no documented case in which
tetracycline failed to prevent congenital syphilis
appears in the literature. Nevertheless, because of
its effect on the fetus and the danger of hepato-
toxicity in pregnant women, tetracycline is a poor
choice for the treatment of pregnant patients.

The cephalosporins are the only other ade-
quately tested alternative for the treatment of
patients with early syphilis. Duncan and Knox30
reported that cephalexin, 250 mg twice a day for
15 days, failed in half of 18 patients with early
syphilis; although a decrease in titer and healing
of primary lesions occurred promptly, secondary
syphilis or other evidence of recurrence developed
later. On the other hand, possible cephaloridine
failures have been reported in only three of at
least 45 patients with early syphilis who received
5 to 26 grams over six to fourteen days.30-35 There
were no treatment failures in ten pregnant patients
with syphilis. Cephaloridine, which crosses the
placenta to yield levels approximately 60 percent
of those in maternal blood, may prove to be the
treatment of choice for syphilis complicating preg-
nancy in penicillin-allergic patients.36 It should
be recalled, however, that some allergic patients
are also allergic to cephaloridine; and serious re-
actions, including anaphylaxis, have been re-
ported.37

Follow-up
Follow-up of patients treated for early syphilis

is based mainly on the use of serologic tests.38 As

was previously indicated, a negative reagin test
should be expected in patients with syphilis of less
than two years' duration; failure to achieve this
result suggests either reinfection or relapse, and
is an indication for retreatment. The Venereal
Disease Research Laboratory (VDRL) or equiv-
alent test usually reverts to normal within six
months to a year in patients treated with peni-
cillin, but may take up to two years in patients
apparently adequately treated with other anti-
biotics. In any case, the titer should be low or
falling. In syphilis of more than two years' dura-
tion an increasing proportion of patients never be-
come reagin-negative. In such patients titers
should be low or decreasing after treatment, but
there is no objective endpoint indicative of cure.
For this reason it may be advisable to retreat preg-
nant women who have positive reaction to sero-
logic tests.
The fluorescent treponemal antibody-absorbed

(FTA-ABS) test is the most sensitive test available
for the diagnosis of all stages of syphilis, but is
less useful as a test of cure.38 Like the TPI test,
which it has largely replaced, the FTA-ABS test may
remain positive in one-third of patients treated for
early seropositive syphilis, and there is at present
no evidence to suggest that further treatment is
indicated or that symptomatic syphilis will later
develop in such patients. Approximately 98 per-
cent of patients with treated late syphilis retain
a positive reaction to FTA-ABS test.

In past years it has been recommended tfiat a
cerebrospinal fluid examination be done approxi-
mately a year after treatment of early syphilis as
a further test of cure. This is probably not neces-
sary for seronegative patients who have received
an adequate course of penicillin and is no longer
recommended by the U.S. Public Health Service;
in England all of 1,379 patients who had a spinal
fluid examination at least one year after treatment
of early syphilis had normal findings.39 Because
less information is available about the prognosis
of patients treated with drugs other than penicillin,
such patients should have a spinal fluid examina-
tion a year after treatment as part of their fol-
low-up.
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